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Abstract 

Background: Environmental pollution exposes humans to toxic substances. Herein we present 5 family members aged 
20-54 years that were poisoned by liquid mercury. 

Case Reports: Case 1 presented to our clinic with cough, fever, and night sweats. The patient had neutropenia, anemia, 
and pneumonia, rapidly developed acute respiratory distress syndrome (ARDS), and died on day 4 of hospitalization. 
Her WBC count was 0.4 x 10 3 mm" 3 (normal range: 4.3-10.3 x 10 3 mm" 3 ) and Hb was 10.8 g dL-1 (normal range: 11.5- 
16.0 g dL-1). Case 2 presented with bicytopenia; the leukocyte count was 1.3 x 10 3 mm" 3 (normal range: 4.3-10.3 x 10 3 
mm 3 ) and the PLT count was 88 x 10 3 mm" 3 (normal range: 150-400 x 10 3 mm" 3 ). Cases 2 and 3 had toxic peripheral 
neuropathy. The PLT count in case 3 was 123 x 10 3 mm" 3 (normal range: 150-400 x 10 3 mm" 3 ). Cases 4 and 5 presented 
with fatigue and headache; these 2 patients did not have positive findings, apart from high levels of mercury in the 
blood. We have written informed consent. 

Conclusion: We think that heavy metal exposure — although rare — should be considered in patients that present with 
numerous symptoms involving multiple systems, including the cardiovascular, respiratory, and neurological systems. 
The present report is unique in that in describes mercury poisoning in 5 members of the same family. 
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Ozet 

Giri§: Cevresel kirlilik insanlari zehirli maddelere maruz birakir. Biz, civa ile zehirlenen, yaslari 20-54 arasinda olan 
ayni aileden 5 olguyu sunduk. 

Olgular: Olgu 1; klinigimize oksuruk, ates ve gece terlemesi ile basvurdu. Notropeni, anemi ve pnomonisi olan hastada 
hizh bir sekilde akut respiratuar distress sendromu (ARDS) gelisti ve hastaneye yatisinin 4. guniinde oldii. Hastamn 
WBC sayisi 0.4 x 10 3 mm 3 (normal simr: 4.3-10.3 x 10 3 mm-3) ve Hb degeri 10.8 g dL 1 (normal simr: 11.5-16.0 g dL 1 ) 
idi. Olgu 2; bisitopeni ile basvurdu, lokosit sayisi 1.3 x 10 3 mm" 3 (normal simr: 4.3-10.3 x 10 3 mm 3 ) ve trombosit sayisi 
88 x 10 3 mm" 3 (normal simr: 150-400 x 10 3 mm" 3 ) idi. Olgu 2 ve 3'te toksik periferik noropati tespit edildi. Olgu 3'te 
trombosit sayisi 123 x 10 3 mm" 3 (normal simr: 150-400 x 10 3 mm" 3 ) idi. Olgu 4 ve 5 halsizlik ve basagrisi ile basvurdu, 
kandaki yiiksek civa seviyeleri disinda bu iki hastada herhangi bir pozitif bulguya rastlanmadi. 
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SonU£: Biz, kardiyovaskuler, solunum ve norolojik sistem gibi bircok sistemi tutan ve cesitli semptomlar ile basvuran 
hastalarda oldukca nadir olsa da agir metal maruziyetinin degerlendirilmesi gerektigini dusunuyoruz. Sunulan rapor, 
ayni ailenin 5 bireyinde civa zehirlenmesi tespit edilmesi sebebi ile tektir. 

Anahtar Sozciikler: Civa zehirlenmesi, Aile 



Introduction 

Mercury exists in 2 forms — organic and inorganic — 
both of which are hazardous to human health [1]. Mer- 
cury is the only metal that is a liquid at room temperature 
[2], Organic liquid mercury is dangerous, especially to 
children, as it can easily be found in the environment [1]. 
The components of mercury are lipophilic — they read- 
ily penetrate cell membranes and accumulate in several 
organs, and exhibit toxic activity in numerous systems, 
including the urinary, central nervous, endocrine, and 
gastrointestinal systems [3]. Methylmercury, the soluble 
form of mercury, is neurotoxic [1]. Reports of mercury 
intoxication vary according to the type of mercury, type of 
exposure, duration of exposure, and individual sensitivity 
[4,5]. Herein we present 5 family members aged 20-54 
years that were poisoned by liquid mercury and presented 
with varying symptoms. 

Case 1 

A 54-year-old female presented to our clinic with fever, 
cough, night sweats, weight loss, and pain in the extremi- 
ties, all of which began 10 d earlier. Two weeks earlier, the 
youngest son of the family came home with an unknown 
putty-like substance he obtained from his school's science 
lab, which was subsequently determined to be mercury. 
The mercury spilled on the floor of the house and 2 weeks 
later the mother cleaned it up and poured it down the 
sink; as such, the family was exposed via inhalation and/or 
dermal contact during a 2-week period. 

The results of physical examination in case 1 were as 
follows: temperature: 39.2 °C (axillary); blood pressure: 
130/80 mmHg (brachial); pulse rate: 120 bpm (radial 
and rhythmic); respiratory rate: 25 min -1 ; 0 2 saturation at 
room temperature based on pulse oximetry: 88%. Exami- 
nation of the head, neck, and abdomen, and cardiovascu- 
lar and neurological systems was unremarkable. Pulmo- 
nary auscultation showed bilateral inspiratory rales in the 
lower zones. Whole blood analysis results were as follows, 
with normal ranges in parentheses: leukocyte count: 0.4 
x lO 6 !.- 1 (4.3-10.3 x lO 6 !.- 1 ); Hb: 10.8 g dlr 1 (11.5-16.0 
g dlr 1 ); thrombocyte count: 173 x 10 9 Ir 1 (150-400 xlO 9 
Ir 1 ); MCV: 79 fL (80-100 fL); erythrocyte sedimenta- 



tion rate: 120 mm br 1 (0-20 mm br 1 ). Serum biochem- 
istry parameters were as follows, with normal ranges in 
parentheses: creatinine kinase: 574 U Ir 1 (<145 U Ir 1 ); 
aspartate aminotransferase: 30 U Ir 1 (<31 U Ir 1 ); alanine 
aminotransferase: 37 U Ir 1 (<34 U Ir 1 ); albumin: 1.9 g 
dlr 1 (3.5-5.2 g dL- 1 ); BUN: 44 mg dlr 1 (6-22 mg dlr 1 ); 
creatinine: 2.0 mg dlr 1 (0.6-1.09 mg dlr 1 ); Na: 132 mmol 
It 1 (135-145 mmol Ir 1 ); potassium: 2.5 mmol Ir 1 (nor- 
mal range: 3.5-5.5 mmol Ir 1 ); lactate dehydrogenase: 349 
IU L- 1 (150-450 IU L- 1 ); C-reactive protein: 19.9 mg Ir 1 
(0-0.5 mg It 1 ). Other parameters were within the normal 
range. Posteroanterior (PA) chest radiography showed a 
bilateral non-homogenous density increase in the basals. 
The blood mercury level was 

518 ug dlr 1 and the urea mercury level was 180 ug dlr 1 
(normal range: 0-10 ug dlr 1 , in accord with the hospital 
laboratory reference). The blood mercury level was mea- 
sured via the hydride method using an atomic absorption 
machine. In addition to chelation treatment with British 
anti-Lewisite (BAL) (2.5 mg kg -1 ) and N-acetyl cysteine 
(NAC), antibiotherapy and granulocyte colony-stimulat- 
ing factors (GCSF) were administered. 

The patient's general condition deteriorated on day 2 
of hospitalization and her respiratory rate increased to 35 
min -1 . Arterial blood gas analysis showed severe hypox- 
emia. Her P 02/R02 was <200 mmHg. Follow-up PA 
radiography showed a progressive increase in bilateral 
density, as compared to the previous radiograph. Con- 
sidering acute respiratory distress syndrome (ARDS), the 
patient was connected to a mechanical ventilator. The 
patient developed cardiac arrest and died on day 2 of 
mechanical ventilation. 

Autopsy was not performed because the patient's first- 
degree relatives did not consent. The next 4 cases [2-5] 
presented with varying symptoms 1 week after case 1 . All 
5 cases were relatives living in the same house. Case 1 was 
the mother, case 2 was a son of case 1 , case 3 was a daugh- 
ter-in-law, and cases 4 and 5 were daughters of case 1. 

Case 2 

A 29-year-old male presented to our clinic with head- 
ache, gingival pain, and numbness in the arms and legs. 
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There were no relevant findings noted during examination 
of all systems. Whole blood analysis results were as fol- 
lows, with normal ranges in parentheses: leukocyte count: 
1.3 L- 1 (4.3-10.3 x lO 6 !.- 1 ); Hb 13.6 dlr 1 (11.5-16.0 g 
dlr 1 ); PLT count: 88 x lO'L" 1 (150-400 x 10 9 Ir 1 ); MCV: 
85 fL (80-100 fL). The erythrocyte sedimentation rate was 
45 mm Ir 1 (normal range: 0-20 mm tr 1 )- Serum biochem- 
istry parameters were as follows, with normal ranges in 
parentheses: aspartate aminotransferase 49 Ir 1 (<31 U 
It 1 ); alanine aminotransferase 103 Ir 1 (<34 U Ir 1 ). Other 
parameters were within the normal range. Blood and urea 
mercury levels were high — 54.4 ug dlr 1 (normal range: 
0-10 ug dlr 1 ) and 140 ug dlr 1 , respectively. 

Electromyography (EMG) was performed due to severe 
numbness in the extremities, and showed rare fibrillation 
potentials and dense fasciculation muscle potentials in the 
distal muscles. These findings were considered indicative 
of toxic neuropathy. In addition to chelation treatment, 
GCSF, gabapentin, and vitamin B complex were also 
administered. On day 12 of hospitalization the patient's 
leukocyte and PLT counts, and liver function were nor- 
mal and a marked decrease in extremity numbness was 
noted. The patient was prescribed gabapentin and vitamin 
B complex, and then discharged. 

Case 3 

A 22-year-old female presented to our clinic with head- 
ache, gingival pain, and numbness in the arms and legs 
that began 1 week earlier. There were no relevant findings 
noted during examination of all systems. Whole blood 
analysis results were as follows, with normal ranges in 
parentheses: leukocyte count: 5 Ir 1 (4.3-10.3 x lC'lr 1 ); 
Hb: 10.6 dL- 1 (11.5-16.0 g dlr 1 ); PLT count: 123 x 10 9 L- 1 
(150-400 x lO^- 1 ); MCV: 83 fL (80-100 fL). Biochemical 
liver and kidney function tests were normal. The blood 
mercury level was 12.99 ug dL -1 (normal range: 0-10 ug 
dL -1 ). EMG showed rare fibrillation potentials and dense 
fasciculation muscle potentials in the distal muscles. These 
findings were considered indicative of toxic neuropathy. 
Chelation treatment, gabapentin, and vitamin B com- 
plex were administered. On day 10 of hospitalization the 
patient's Hb and PLT levels were normal. The patient's 
symptoms subsided and she was discharged with a pre- 
scription for gabapentin and vitamin B complex. 

Cases 4 and 5 

A 20-year-old female (case 4) and 23-year-old female 
(case 5) presented to our clinic with fatigue and headache. 
There were no relevant findings noted during examination 
of all systems. Whole blood analysis and biochemical tests 
were normal. Blood mercury levels were high — 5 1 ug dL -1 



and 43 ug dL -1 (normal range: 0-10 ug dL -1 ), respectively. 
EMG was normal. Chelation treatment was administered. 
Both patients were discharged without any symptoms of 
disease. 

Discussion 

Mercury is a liquid element that is easily vaporized 
and inhaled at room temperature [6] . Acute inhalation of 
mercury vapors can lead to pneumonia, ARDS, progres- 
sive pulmonary fibrosis, and death. In addition, elemental 
(metallic) mercury can easily enter systemic circulation 
directly via the skin or inhalation of mercury vapors via 
the alveoli [7]. Universally, chelating agents, including 
dimercaptosuccinic acid (DMSA), dimercaprol (BAL), and 
2,3-dimercaptopropane-l-sulphonate (DMPS), are used 
to treat mercury intoxication [1]. 

The presented family case included 5 members with 
elemental mercury intoxication due to inhalation of vapors 
and/or dermal contact. Case 1 suffered the most exten- 
sive exposure, and as such her clinical presentation was 
the most severe and she died. Clinical presentation in the 
other 4 cases was less severe, as they were exposed to a 
lesser degree. The literature contains reports of mercury 
poisonings that occurred in hospitals, homes, and schools 
due to broken thermometers, sphygmomanometers, and 
barometers containing mercury [8,9]. Mercury poison- 
ing was diagnosed in 3 students that were examined due 
to hypertension; 2 of the students had rash, peripheral 
neuropathy, mild and moderate proteinuria, and central 
nervous system involvement [10]. Case 1 in the present 
study presented with febrile neutropenia and pneumo- 
nia, and she rapidly progressed to ARDS, and then died. 
Cases 2 and 3 had toxic peripheral neuropathy, which was 
confirmed via EMG. EMG findings in case 4 were normal 
and EMG could not be performed in case 5 due to techni- 
cal reasons. GCSF was used to treat cases 1 and 2 due to 
neutropenia. Neutropenia in case 2 resolved with chela- 
tion treatment and GCSF within 10 d, but in case 1 (with 
more severe exposure) the disease progressed and she 
died. Anemia and thrombocytopenia were noted in case 
3. With normal levels of leukocyte, ferritin, and vitamin 
B12, laboratory findings returned to normal values with 
chelation treatment. Clinical symptoms in all 5 cases were 
confirmed to be due to mercury exposure based on urea 
and/or whole blood analysis. 

Mercury quickly evaporates and pollutes the air we 
breathe. Glass mercury thermometers can break in the 
mouth, causing the inhalation and/or ingestion of mer- 
cury. Proper disposal of fluorescent light bulbs, which also 
contain mercury, and mercury thermometers is essential; 
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they shouldn't simply be put out with the trash — in fact 
most cities and towns have ordinances prohibiting such 
disposal. The proper authorities must handle any spill 
using appropriate mercury decontamination kits and pro- 
cedures. 

The presented study reported the varying clinical pre- 
sentation of 5 family members exposed to liquid mercury 
via dermal contact and/or inhalation. Although a rare 
occurrence, we think that heavy metal exposure should be 
considered in patients that present with numerous symp- 
toms involving multiple systems, including the skin, and 
cardiovascular, respiratory, and neurological systems. This 
family case report is unique in that it included 5 members 
of the same family. 
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